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Part A:                FY 2010 National Map Proposal Information Summary 
 
 
Panel Designation: Orthoimagery_____ Elevation (lidar) _XX_ 
 
Name of the Cooperating Institution:  Maine Office of GIS 
 
Project Title:  Lidar for the Northeast 
 
Principal Investigators: 
Michael Smith Fay Rubin  Christian Jacqz 
Maine Office of GIS U. New Hampshire MassGIS 
SHS 145, 26 Edison Drive 8 College Road, Morse Hall 251 Causeway Street, Suite 500 
Augusta, ME 04333-0145 Durham, NH 03824 Boston, MA 02114 
T (207) 215-5530 T (603) 862-4240 T (617) 626-1056 
F (207) 287-3842 F (603) 862-0188 F (617) 626-1249 
michael.smith@maine.gov fay.rubin@unh.edu christian.jacqz@state.ma.us 
 
Shane White Michael Varney Tim Ruhren 
RIGIS CT Dept. of IT  NY State CSCIC 
1 Capitol Hill 101 East River Drive 30 South Pearl Street 
Providence, RI 02908-5872 East Hartford, CT 06108 Albany, NY 12207-3425 
T (401) 222-6483 T (860) 622-2462 T (518) 474-5212 
F (401) 222-6482 F (860) 524-7396 F (518) 473-5848 
swhite@doa.ri.gov michael.varney@ct.gov tim.ruhren@cscic.state.ny.us 
 
Authorized Institutional Representative: 
Michael Smith 
Maine Office of GIS 
SHS 145, 26 Edison Drive 
Augusta, ME 04333-0145 
T (207) 215-5530 
F (207) 287-3842 
michael.smith@maine.gov 
 
Areal extent of the collection:  Full or partial county lidar collections for all coastal areas in New 
York, Connecticut, Rhode Island, Massachusetts, New Hampshire, and Maine, including many 
coastal watersheds and subwatersheds.  The total area proposed is 13,561 square miles in a 
continuous swath with no gaps, including all coastal towns in the region, towns adjacent to 
major tidal rivers, and other adjacent areas deemed important to the stakeholders.  Of this area, 
8979 square miles is new data, 1056 square miles is being collected by FEMA, and 3526 
square miles of other existing data (not in CLICK or NED).  Only 58 sq. mi. of this entire region 
is currently in CLICK and only 410 sq. mi. are in the 1/9th arc-second NED. 
 
Amount Requested:   USGS ARRA 10HQPA0014 funds:  $1,410,550 
 Non-federal cash match funds:  $180,175 
 Other federal cash contributions:  $205,075 
 In-kind non-federal data:  $705,200 
 In-kind federal data:  $211,200 
 TOTAL BUDGET:  $2,712,200 
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Proposed Project Period:  June 15, 2010 through September 15, 2011 
 
Number and types of jobs created or retained, labor hours, and anticipated duration: 
 
There are three levels at which we anticipate economic stimulus as a result of this project. 
 
The first line of impact of this project will be to American workers directly involved in the 
collection and processing of these data, such as the pilots, technicians, and data analysts 
employed by the vendor(s) performing the lidar collection.  We estimate the following 
employment impact in this sector: 
 
Number Type Created/Retained Hours Duration 
5 Flight planners Retained 2,000 15 months 
24 Pilots and flight crew/technicians Retained 6,000 15 months 
40 Data analysts Retained 15,000 15 months 
10 Project managers Retained 1,000 15 months 
10 Administrative staff Retained 1,000 15 months 
 
Secondary impact - the second line of impact of this project will be to American workers who 
directly utilize the resulting data in their work.  These are typically private-sector cartographers, 
planners, consultants, and engineers who live in this region.  Their job retention results from 
being able to do their work less expensively, and add new services to their portfolio, due to the 
public availability of these data.  This results in lower costs to the customer in a time when 
budgets are tight, rather than customers eliminating these services.  We estimate the following 
employment impact in this sector: 
 
 
Number Type Created/Retained Hours Duration 
500 Cartographers/GIS Analysts Retained    300,000 60 months 
2000 Planners Retained 1,200,000 60 months 
2000 Consultants Retained 1,200,000 60 months 
2000 Engineers Retained 1,200,000 60 months 
 
Tertiary impact - the third line of impact of this project will be American citizens throughout the 
northeast region who experience lower costs for government services, or taxes not being 
increased, or better value for their homes due to accurate floodplain mapping.  In addition, this 
project will allow coastal emergency managers to better plan for and recover from major storm 
events, resulting in economic stability.  These savings come chiefly as a result of lidar data 
being free to the communities for mapping purposes such as floodplain mapping, zoning, 
orthophoto production, and other benefits.  It is very difficult to quantify these savings, but using 
a conservative value of $20 per household, the total impact is $150 million.
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Part C:                                              Budget Summary 
 
Project Title:  Lidar for the Northeast 
 
Principal Investigators:  Michael Smith, Fay Rubin, Christian Jacqz, Shane White, Michael 
Varney, Tim Ruhren. 
 

Cost Category Federal 
Funding 
Requested1 

Non-
Federal / 
Matching 
Funds 
Identified2 

Other 
federal 
funds 
identified3 

In-kind 
non-
federal 
data4 

Federal 
in-kind 
data5 

TOTAL 

1. Salaries and 
Wages 

$ $ $   $ 

2. Fringe 
Benefits/ Labor 
Overhead 

$ $ $   $ 

3. Equipment $ $ $   $ 
4. Supplies $ $ $   $ 
5. Services or 
Consultants 

$1,410,550 $180,175 $205,075 $705,200 $211,200 $2,712,200 

6. Travel $ $ $   $ 
7. Other Direct 
Costs 

$   $   $   $ 

8. Total Direct 
Costs  (sum of 
1-7) 

$1,410,550 $180,175 $205,075 $705,200 $211,200 $2,712,200 

9. Indirect cost/ 
G&A 

$ $ $   $ 

10. Amount 
Proposed (8+9) 

$ $ $   $ 

11. Total Project 
Cost 

$1,410,550 $180,175 $205,075 $705,200 $211,200 $2,712,200 

 
1 Funds requested from this ARRA opportunity 
 
2 Funds provided by state agencies, local municipalities, or non-profit organizations 
 
3 Funds supplied for this project from other federal agencies (including USGS), but not part of 
state or local match 
 
4 Value of lidar compiled by states at $200/square mile 
 
5 Value of lidar provided by FEMA at $200/square mile 
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Detailed Budget 
 
The northeast lidar project budget consists entirely of contracted services to collect the data.  
The contracted service is based on estimates provided by lidar vendors and using an average 
rate of $200 per square mile for the collection and preparation of lidar data to the specifications 
outlined in this proposal.  No other costs for the project are requested as part of this 
proposal. 
 
1.  Salaries and Wages - no salaries or wages are requested. 
 
2. Fringe benefits/labor overhead - no fringe or overhead is requested. 
 
3. Equipment - no equipment is requested. 
 
4. Supplies - no supplies are requested. 
 
5.  Services or consultants - We intend to contract the work out to a qualified vendor via the 
USGS GPSC or GPSC-2 contract.  We have received initial estimates from GPSC-2 vendors 
that indicate a $200 per square mile rate is appropriate for the size of this project and the area.   
These costs are to cover all vendor costs including planning, travel, and data collection, 
processing, delivery, and correction.  It is understood that USGS will provide staff to review the 
deliverables for acceptability. 
 
The footprint for the entire project is 13,561 square miles.  At $200/sq. mi., the total budget 
comes to $2,712,200.  Of this we request $1,410,550 from USGS ARRA funding (52%). 
Location Partner Type Amount 
Regional USGS Woods Hole Federal $20,000 
Regional USDA NRCS - Steve Nechero Federal $50,000 
Regional FEMA in-kind lidar (not cash) Federal 1056 sq mi 
Regional Other in-kind lidar compiled by states, not cash State 3526 sq mi 
Maine Acadia National Park Federal $10,000 
Maine Maine Dept. of Environmental Protection State $5,000 
Maine Maine GeoLibrary State $20,000 
Maine Maine State Planning Office State $5,000 
Maine USDA NRCS - Maine office Federal $46,200 
Maine The Nature Conservancy - Maine office State $50,000 
Maine Maine Coast Heritage Trust State $20,000 
New Hampshire NH Dept. of Environmental Services State $20,000 
Rhode Island The Nature Conservancy - RI office State $15,175 
Rhode Island US DOT - Federal Highway Federal $75,875 
Rhode Island USDA NRCS - RI office Federal $3,000 
New York NY Dept. of Environmental Conservation State $5,000 
New York NY Energy Research Development Authority State $40,000 
Total - State cash match   6.6% $180,175 
Total - Federal cash match     7.6% $205,075 
Total - state lidar value of lidar @ $200/sq. mi. 26.0% $705,200 
Total - FEMA lidar value of lidar @ $200/sq. mi.   7.8% $211,200 
This request USGS ARRA funding request 10HQPA0014 52.0% $1,410,550 
    
TOTAL BUDGET   $2,712,200 
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This budget includes the compilation of 3,526 square miles of existing lidar data, currently 
available but not in CLICK or NED.  We estimate the value of these data at $705,200.  The 
consortium will compile these data into formats suitable for 1/9th arc-second NED, and CLICK 
(where possible if LAS files exist or XYZ files can be converted to LAS). 
 
We have been coordinating with FEMA as well, though the exact footprint of their collections are 
not completely certain.  We estimate the value of their data collection, 1056 square miles, to be 
$211,200.  If this project is funded, the cooperators would continue to coordinate with FEMA to 
ensure no duplication of effort between this project and FEMA, and to ensure all FEMA-
collected products get into CLICK and NED. 
 
Other in-kind contributions, which are difficult to quantify financially, include availability of CORS 
stations and GPS ground stations for the vendor to use, time taken by state coordinators to 
interact with partners, and effort required to gather the preexisting data mentioned above. 
 
The coalition is also continuing to seek other funding including USGS partnership funding, state 
bond funds, and other private sources to provide further additions to the regional collection. 
 
6. Travel - no travel is requested. 
 
7.  Other direct costs - no other direct costs are requested. 
 
8. Total Direct Costs $2,712,200, of which we request $1,410,550 from USGS ARRA funding 
10HQPA0014. 
 
9.  Indirect cost/general and administrative (G&A) cost - no indirect costs are requested. 
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Part D:                                       Executive Summary 
 
 
 Elevation data acquired using light detection and ranging (lidar) sensors are increasingly 
being seen as a critical component of America's spatial data infrastructure.  Lidar provides a 
level of precision and accuracy in topography data that is 25 to 100 times better than what is 
currently available to most of the nation.  Lidar applications include floodplain mapping, 
transportation planning, photo orthorectification, runoff modeling, landcover mapping, shoreline 
change modeling, air mass modeling, wireless internet propagation, and many more. 
 There is growing consensus among the geospatial community that national programs, 
headed by federal stakeholders with state and local cooperation, are needed to ensure 
consistent geospatial data for our country.  Of these, aerial photos and lidar are the most 
commonly referenced and even have informal program names (Imagery for the Nation, and 
Lidar for the Nation, respectively).  The states of New England have banded together to develop 
a single, consistent, regional lidar program.  This has several benefits beyond just lowering 
costs.  The regional context is the most useful for many analyses including sea level change 
and flood modeling from the Gulf of Maine to Long Island Sound.  The regional program is also 
a logical pilot project for a national program. 
 The investigators in this proposal request USGS to provide ARRA funding for the first 
phase of this regional project, a coastal lidar collection for counties and towns of New England, 
and in this phase some coastal areas of New York as well, including some tidal rivers such as 
the Penobscot, Kennebec, and Hudson.  The investigators have worked hard to coordinate a 
consortium of stakeholders including other federal agencies, state government, local 
government, Indian tribes, and nonprofit organizations.  This coordination includes soliciting 
additional funding, identifying preexisting datasets not currently in CLICK or NED, coordinating 
lidar projects planned for this region, soliciting letters of support from a broad range of 
stakeholders, and ensuring the proposed products meet a wide range of elevation data needs. 
 Initially, we will gather datasets currently available for the region which are not in CLICK 
or NED, approximately 3526 square miles of data, and FEMA data (1056 sq. mi.).  For the rest 
of the area (8979 sq. mi.), we propose contracting lidar collection to a vendor using an existing 
federal contracting vehicle such as GPSC-2.  The consortium members and other supporting 
organizations will contribute additional funds to the project through agreements with USGS. 
 Proposed products include lidar collected at 2m nominal point spacing, with 15cm 
vertical accuracy, for the entire coastal region between New York City and Eastport, ME and 
along certain tidal rivers.  Deliverables will include lidar point cloud data in .LAS format, 
breaklines used for hydro-flattening, a 2-meter resolution digital elevation model (DEM), and 
lidar intensity data.  The vendor will be required to meet all of the specifications outlined in the 
USGS Base Lidar Specification included with the program announcement for this award 
(10HQPA0014).  The timing of the project will meet the USGS requirements by starting June 15, 
2010 with work finished by September 15, 2011. 
 The investigators believe that this project is a rare opportunity to test out the feasibility of 
a national elevation program coordinating several stakeholders and funding sources, while also 
stimulating the economy of this region.  The proposed project area shares more than continuous 
waterfront.  The states included in this proposal share an infrastructure network, environmental 
systems, and populations centers whose continued well-being are linked.  The project area 
contains transportation systems which are crucial for the economy of the region and the nation.  
The tourist attractions along the waters edge are key sources of revenue for local and state 
governments.  Lidar data will help mitigate the impact of floods, while also helping communities 
plan for potential sea-level rise.  The importance of lidar to the applicants is evident from the 
extent of the areas for which they have already acquired lidar data in the project area.  This 
proposal will leverage these preexisting datasets rather than duplicating them. 
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Part E:                                            Project Narrative 
 
Project Description 
 
We propose to use this ARRA-funded opportunity to start a regional lidar collection program for 
the northeastern states, principally those in New England (Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island, and Connecticut) plus New York.  These states are linked by 
common geography, history, climate, and culture, and share a long, well-developed coastal 
community which includes several large cities (New York and Boston being the largest).  Taken 
together these states host 33 million Americans or 11% of the total US population, despite 
representing only 3% of US total landmass.  Sixty percent of the residents of the northeastern 
states (20 million people and 7.5 million households) live within the coastal area proposed here. 
 
Considering the importance of this region to our nation, it is surprising that the quality of 
topography data available for this area is so low.  Most of the region is low-elevation and 
susceptible to coastal flooding and sea level rise, which can have devastating effects not only 
on large cities but also to the many smaller coastal fishing or tourist communities in the region. 
 
The northeastern states, starting in Autumn of 2008, began discussing how we could work 
together and coordinate high-resolution topography data collections; the end result being a 
consistent dataset for the whole region.  Lidar offers a cost-effective method for collecting such 
data, and has several advantages over typical topographic mapping, including the availability of 
multiple measurements (returns) and intensity data.  We believe that we can initiate a program 
to provide such data regionally.  We propose to begin phase I in the coastal areas, funded in 
part by USGS ARRA money, and using the USGS GPSC-2 contract vehicle.  Later phases 
would expand the coverage to the entire region.  Although we have discussed our project with 
several prominent lidar vendors, we have delayed choosing a vendor until we are assured of the 
level of funding. 
 
In order to maximize the application of this funding, we also plan to utilize preexisting lidar data 
sets where available and appropriate, to have them processed in such a way as to be consistent 
with the USGS base lidar specification and available for import into CLICK and NED.  The 
vendor selected will be asked to determine whether cost savings can be achieved by doing this 
rather than re-flying an area for new lidar collection.  The agencies partnering on this proposal 
will also oversee subsequent lidar collections in the region which will ensure consistent data 
standards from one project to the next.  We are also aware that FEMA intends to collect data in 
portions of coastal Rhode Island and Massachusetts.  We will continue to coordinate with FEMA 
as we approach the project start date to ensure a single collect that meets all the needs for 
those areas.  FEMA is supportive of the regional approach to meet their needs as well. 
 
Importance and Applicability 
 
Project location and areal extent 
 
This project covers 13,561 square miles of coastal area in New England and New York, 
including all coastal towns and cities from New York City to Eastport, Maine.  These cover all or 
portions of all coastal watersheds in this region.  In Maine, Massachusetts, and Rhode Island, 
where leveraged funding was available, other areas were included.  The entire state of Rhode 
Island is included, as is a significant portion of eastern Massachusetts.  In Maine, towns along 
the tidal portion of the Penobscot and Kennebec Rivers were included, as well as those 
surrounding Cobscook Bay.  In New York, tidal Hudson River is included. 
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The coastal areas of the Northeast US are highly vulnerable year-round to coastal erosion and 
flooding resulting from summer and fall hurricanes, and fall, winter, and spring "nor'easters".  All 
of this area is in the USGS coastal high priority area as shown in the program announcement for 
this funding opportunity.  Only 3% of this area already exists as high-resolution elevation data in 
either the 1/9 arc-second National Elevation Dataset or in the USGS online lidar repository 
(CLICK).  Preexisting lidar data in several areas of New York, Massachusetts, and Maine will be 
processed for inclusion in the NED and CLICK as part of this project, totaling 3526 sq. mi., and 
an additional 8979 sq. mi. of new data will be collected.  Some portions of this region (an 
estimated 1056 square miles) will be in FEMA's area of interest, in those cases we will 
coordinate with FEMA to have a single collectio.  At the time this proposal was drafted, FEMA's 
plans were not completely determined; the consortium will continue to coordinate with FEMA 
region 1 on lidar collection. 
 
ARRA job creation and retention 
 
It is difficult to quantify the number of jobs that will be created or retained from this project but it 
is clear that high resolution elevation data will be an essential component to ensuring the 
economic stability of the Northeast region. 
 
The Northeast is being hard hit by the current economic recession. From recent figures, 5 out of 
the 6 states in this consortium exceeded 8.4% unemployment and were experiencing among 
the nation’s highest unemployment levels (RI 13%) in decades.  The USGS Stimulus funding 
opportunity will provide a base level of lidar data that, coupled with leveraged funding from 
States, Federal, NGO and other sources in our region, will allow us to buy-up and produce 
enhanced topographic data products that will serve the many planning and public safety needs 
we have in the Northeast.   Accurate elevation data are required by cities and towns in their 
economic, environmental, disaster prevention, response, and recovery planning.  Smart 
planning and development using high resolution elevation data from this project will greatly 
reduce the negative economic impact that a Katrina-like storm event could bring to our region.   
 
There are three levels at which we anticipate economic stimulus as a result of this project. 
 
The first line of impact of this project will be to American workers directly involved in the 
collection and processing of these data, such as the pilots, technicians, and data analysts 
employed by the vendor(s) performing the lidar collection.  We estimate the following 
employment impact in this sector: 
 
Number Type Created/Retained Hours Duration 
5 Flight planners Retained 2,000 15 months 
24 Pilots and flight crew/technicians Retained 6,000 15 months 
40 Data analysts Retained 15,000 15 months 
10 Project managers Retained 1,000 15 months 
10 Administrative staff Retained 1,000 15 months 
 
Secondary impact - the second line of impact of this project will be to American workers who 
directly utilize the resulting data in their work.  These are typically private-sector cartographers, 
planners, consultants, and engineers who live in this region.  Their job retention results from 
being able to do their work less expensively, and add new services to their portfolio, due to the 
public availability of these data.  This results in lower costs to the customer in a time when 
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budgets are tight, rather than customers eliminating these services.  We estimate the following 
employment impact in this sector: 
 
 
Number Type Created/Retained Hours Duration 
500 Cartographers/GIS Analysts Retained    300,000 60 months 
2000 Planners Retained 1,200,000 60 months 
2000 Consultants Retained 1,200,000 60 months 
2000 Engineers Retained 1,200,000 60 months 
 
Tertiary impact - the third line of impact of this project will be American citizens throughout the 
northeast region who experience lower costs for government services, or taxes not being 
increased, or better value for their homes due to accurate floodplain mapping.  In addition, this 
project will allow coastal emergency managers to better plan for and recover from major storm 
events, resulting in economic stability.  These savings come chiefly as a result of lidar data 
being free to the communities for mapping purposes such as floodplain mapping, zoning, 
orthophoto production, and other benefits.  It is very difficult to quantify these savings, but using 
a conservative value of $20 per household, the total impact is $150 million. 
 
Other areas where enhanced lidar data will provide support and stability to our economy and 
promote the retention and development of new jobs in our region include: 
 

• Transportation Infrastructure – Providing engineers, surveyors, planners with a 

geospatial database that will enable them to develop plans to improve our aging roads, 

highways, and bridges throughout the region. 

• Alternative energy development – Enhanced elevation data will help in attracting the 

industrial base for the assembly and maintenance of alternative energy systems for the 

northeast.  Accurate elevation data are critical in finding suitable sites for wind power 

facilities. 

• Communications and utilities- Enhanced elevation data will improve network and 

planning operations for electric, gas, broadband, phone, and cable providing for more 

effective and efficient equipment deployment while reaching a larger number customers . 

• Climate change – Our coastal and flood plain managers are requiring comprehensive 

and highly accurate elevation models to determine resources at risk from long-term 

inundation threats and the increase in the frequency and intensity of storms. 

• Emergency preparedness – Our emergency personnel have a need for highly accurate 

elevation models for use in disaster preparedness for, response to, and recovery from  

potential hurricanes and nor’easter events. 

• Watershed protection and wastewater management – Better data will result in better 

management and conservation of drinking water resources while enhancing water 

quality for fisheries, recreation, and tourism. 
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• Forestry and wildlife - Forest and wildlife managers rely on enhanced elevation models 

to characterize forest resources and develop baselines for forest fire fuel modeling and 

monitoring.  The result will be more and better resources for the economy and reduced 

risks. 

Relevant and meaningful 
 
This project addresses not only the goals of USGS to protect property and lives, but also 
collaborative goals of many other stakeholders.  Firstly, the geographic area proposed herein is 
home to approximately 20 million people and 10,500 miles of coastline.  Of the 33 million people 
living in the northeastern states, about 60% of them live within the proposed project area.  
Collecting a consistent lidar base for this entire area will provide numerous benefits for 
Americans trying to cope with rising sea levels and a warming global climate. 
 
The northeastern states have garnered support for this project at all levels, and started doing so 
as early as November of 2008.  We include in this proposal support levels and funding 
commitments from a number of partners including (* indicates a funding partner) 
 
Federal partners: 
 USGS* 
 National Park Service* 
 US Fish and Wildlife Service 
 Environmental Protection Agency 
 Federal Emergency Management Agency (in-kind support) 
 US Department of Transportation* 
 Natural Resource Conservation Service* 
 Army Corps of Engineers 
 National Oceanic and Atmospheric Administration 
  
State partners: 
 State Emergency Management Agencies 
 State Coastal Zone Management 
 Chief Information Officers 
 Governor's Offices 
 State Departments of Transportation 
 State Departments of Health 
 State natural resource agencies* 
 State planning departments* 
 State GIS coordinating bodies* 
 State Geospatial Extension Programs 
 Army National Guard 
 
Other partners: 
 Cities, towns, counties, regional councils of government 
 Nonprofits such as The Nature Conservancy* and state Audubon societies 
 Real estate sector 
 Universities 
 Native American tribes 
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This type of coordination and cooperation is a template for how a national lidar program could 
be achieved. 
 
The program of data acquisition we propose will be coordinated at the state level with important 
policy initiatives.  One in particular that we would like to highlight is planning for climate change 
in different state level agencies working in many cases with their Federal line-of-business (LOB) 
partners.  There is broad agreement that improved elevation data are needed to develop 
adaptation strategies in response to impacts from climate change.  The relevance of lidar to 
understanding climate impacts in New England is discussed below in five categories: 
Transportation Infrastructure, Ecosystems, Non-Transportation Infrastructure, Human Health 
and Welfare, and Flood Risk Areas. 
 
Transportation Infrastructure – The National Research Council’s Transportation Research Board 
report on climate change adaptation  ( 2008. Potential Impacts of Climate Change on U.S. 
Transportation.  Washington, DC: The National Academies Press. 165 ) identified extreme 
temperatures, coastal storm surge, intense rainfall events and river flooding as possible impacts 
of climate change that asset managers must address across all scales and modes of 
transportation infrastructure.  The report also specifically calls for updated floodplain mapping to 
evaluate risk associated with any new infrastructure.   
 
Because they tend to be densely settled, New England’s coastal areas contain a relatively high 
proportion of the transportation infrastructure (roadways and the tunnels, bridges, storm water 
controls, airports and rapid transit).  Especially in the low-lying areas characteristic of much of 
the New England coastline, this infrastructure is particularly susceptible to flooding and storm 
surge.  Without better elevation data, state transportation agencies cannot identify what 
infrastructure is at risk and/or in need of redesign. 
 
On a more detailed level, existing storm water control structures such as drains, pipes and 
retention basins may prove inadequate to handle new patterns of precipitation.  Engineering 
evaluations of such structures will also require high-quality elevation data to model local 
drainage.   
 
Design standards for roadways, railways, runways, docks and port infrastructure, tunnels, 
bridges and culverts should also evolve to require consideration of climate change impacts.  
This effort would likewise require more detailed elevation data.   
 
Ecosystems – Some key estuarine marsh plant communities have a very narrow habitat range 
in the vertical, often less than 1 meter. (See for example 80% of Spartina alterniflora occurring 
from 0.0 to 0.6 m, cited in:  James T. Morris et al. 2005. Integrating LIDAR elevation data, multi-
spectral imagery and neural network modelling for marsh characterization.  International Journal 
of Remote Sensing V26 #23 ( December ).  5221–5234 )   Within this range, sea level rise will 
drastically affect erosion and deposition cycles, sediment/organic material transport, and micro-
climate regimes.  Most predictions for sea level rise are still within the margin of error for current 
data, which means that we cannot assess the extent of the resource affected or the possibility of 
upland migration.  Similarly, available elevation data are insufficient to predict the impact of sea 
level rise on breeding habitat for endangered species. 
 
Non-Transportation Infrastructure – With better elevation data, state emergency response 
agencies will develop a significantly more detailed understanding of the operational impacts of 
both sea level rise and inundation on power generation facilities, water and wastewater 
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treatment plants, communications infrastructure, solid waste disposal and other facilities at risk 
from increased coastal and river flooding. 
 
A recent study by Applied Science Associates (ASA), combined lidar mapping and survey data 
in Google Earth to provide visualizations of various sea level rise around the water and 
wastewater plants, schools and other key 
infrastructure in the Town of Hull, MA during 
a (current) 100-year storm.  As you can see 
in the graphic at right, some of Hull’s key 
infrastructure would be underwater in a 
likely climate scenario.  Where we have 
detailed data, GIS tools allow local and 
state officials to identify and address critical 
vulnerabilities – but the data exist for only a 
handful of communities. 
 
Human Health and Welfare – Presently, we 
are very limited in the types of pre-disaster 
planning and real time response to flood 
events (e.g. neighborhood evacuations) that 
we can do by the lack of  high-resolution 
elevation data.  Lidar data would reduce 
uncertainty about what locations or 
neighborhoods were at risk, thus enabling 
more effective planning and response. 
 
Climate change will have significant effects on local hydrologic cycles through altered 
precipitation, surface runoff, evaporation, and soil moisture patterns.  These changes will lead to 
altered groundwater recharge in watershed areas, which will change the groundwater flow to 
coastal regions and thus the rate of saltwater intrusion in coastal aquifers.  This is a critical 
issue for many coastal communities, especially those whose drinking water supplies are sole-
source aquifers.  More detailed elevation data will enable a much more accurate assessment of 
what areas might have drinking water problems as a result of climate-related impacts.   
 
Flood Risk Areas - Areas of flood risk are identified in Flood Insurance Rate Maps (FIRMs) 
based on engineering studies funded by FEMA’s National Flood Insurance Program (NFIP).  
But, as pointed out in numerous recent studies, (e.g.  National Research Council, Committee on 
Floodplain Mapping Technologies. 2007. Elevation Data for Floodplain Mapping.  Washington, 
DC: The National Academies Press.  Exec. Summary 6) these maps are generally based on 
poor quality elevation data.  They also do not typically reflect changes in land use / land cover 
which lead to increased runoff from impervious surface.  One state (MA) recently geocoded 
claims for flood damage from a FEMA database and discovered that as many as 30% of flood 
damage claims lie outside the mapped area at risk.  Since floodplain mapping for insurance 
purposes is based on actuarial principles, using recurrence intervals which are estimated using 
historical records, and since the basic premise of climate change is that the past can no longer 
serve as a guide to future climate, the current FIRM maps are of limited utility in developing 
adaptation strategies.  
 
Current GIS and engineering best practices support a highly automated analysis of flood risk, 
using HEC-RAS and ArcHydro software   -- with inputs of accurate data on elevations and the 
locations of structures in the floodplain (from lidar) as well as channel bathymetry (one-time 
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survey).  In other words, with high-resolution elevation data, we can readily update floodplain 
studies to reflect revised probability estimates for duration and intensity of the model storm.   In 
addition, better floodplain mapping is essential for guiding local land-use controls/zoning that 
prohibits new development in areas at risk.  (See for example   Oscar Robayo, MS and David R. 
Maidment, PhD. 2005.  Map to Map: Converting a NEXRAD Rainfall Map into a Flood 
Inundation Map.  Center for Research in Water Resources, University of Texas / Austin.  on-line 
at http://www.crwr.utexas.edu/reports/2005/rpt05-1.shtml (link current 7/2009)  )  
 
Technical Merit 
 
Data collection plan 
 
We will rely on the vendor(s) chosen through the GPSC-2 process to provide specific details 
regarding the collection plan, but we have checked with several vendors to see if such a large 
area could be collected within a 15-month period.  The timeline proposed here provides two 
windows of collection time, Autumn 2010 and Spring 2011.  We have been assured by multiple 
vendors that with 8-10 "assets" (an asset being a plane with a lidar sensor and crew) this is a 
realistic timeframe.  The timeline proposed also provides the vendor plenty of time for data 
processing and QA/QC, and working with the states.   
 
We will work with the various stakeholders involved in our consortium to determine also the 
priority of areas for collection.  Some regions will need to be done right away to assist with other 
projects in those areas, while others can wait until the end of the project for collection and 
processing.  The region covers 4.5 degrees of latitude, so climatic differences in the various 
areas will allow a sliding schedule of lidar collection to meet the leaf-off criteria. 
 
We will follow a data collection timeline that works from north to south in Autumn 2010, 
beginning in mid-October at the northernmost latitudes and working south until snow 
accumulates in the southern regions (typically late December).  In Spring 2011, data collection 
will begin in southern areas as early as March 15, pending snowmelt, and proceed north again 
until about May 20 when trees are leaved out in eastern Maine. 
 
This will provide approximately 90 days of opportunity in Autumn 2010 and 45 days in Spring 
2011.  Assuming a 1:3 ratio for "good" flying days based on typical weather, and allowing for 
holidays, that comes to about 32 days of collection available for the project period.  
 
An important consideration in such a large project is keeping a consistent dataset.  We will work 
with the vendor to ensure maintaining records of control points and checkpoints used in each 
collection so they can be re-used for overlapping or neighboring collections.  Also, we will plan 
some overlap between different vintage datasets so that they can be compared to each other in 
those areas.   As this project also includes gathering of 3526 sq. mi. of existing data, and 1056 
sq. mi. of data from FEMA, we will 'blend' the elevation models from these data with the newly 
collected 8979 sq. mi., to create a seamless bare-earth DEM for the region.  For LAS files, we 
will not attempt to 'blend' old and new point clouds, though we will expect all new data to be 
edge-matched and seamless. 
 
Some areas within the region are scheduled for orthoimagery collection during this period as 
well.  We will coordinate with these products so the vendor has access to the most recent 
orthoimagery. 
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Adherence to the base lidar specification 
 
We propose to collect lidar products which precisely match the base lidar specification provided 
in the funding program announcement.  These details were used with vendors to come up with 
estimates, and they have been agreed upon by all the stakeholders involved in the consortium.   
The specifications for the entire project area will match those of the USGS Base lidar 
specification in Attachment A of USGS Program Announcement  10HQPA0014. 
 
Note:  The State of RI (1,045 mi2) has sufficient leverage funds (an additional $150,000 
available) from cooperators to achieve an increase in the horizontal resolution and vertical 
accuracy above the USGS Base lidar specification and acquire several premium buy-up 
products (e.g., independent QA/QC, multiple return surfaces, intensity images, tidal 
coordination/correction).  Should this proposal be successfully funded, RI will work with the 
USGS-designated contractor through a separate USGS Joint Funding Agreement contracting 
mechanism (e.g., JFA, GPSC-2) to accomplish this.  Additionally, a UNH researcher is 
interested in "buying up" for an area near Newburyport, MA, with $38,000 available. 
 
Massachusetts may also have an additional $200,000 available to increase the project area. 
 
Overall technical approach 
 
We have discussed our approach to this project with vendors including 3001, Dewberry, Fugro, 
MJ Harden, PhotoScience, and Sanborn.  We have discussed with these vendors the desired 
outcomes and the USGS lidar specification, as well as our funding situation, to make sure we 
were developing a realistic project and budget.  The consortium has been clear with 
communications to each of these companies that we were not selecting a vendor at this time, 
and our discussions with any vendor in no way constitutes an endorsement or acceptance of 
that vendor.  Also, by relying on the USGS GPSC-2 contracting mechanism, we ensure 
choosing a vendor which has already been vetted as competent and capable for delivering the 
desired products.  Based on these communications, we strongly believe that: 

• The timeframe proposed is realistic for collecting lidar over this area 
• The companies available via GPSC-2 are competent, capable, and experienced 
• The base USGS lidar specification can be achieved within our budget 

 
The consortium will utilize set goals as performance measurements, to ensure the project is 
proceeding as planned.  These goals will include: 

1. Vendor selected by April 1, 2010 
2. Detailed scoping and priority information from consortium to vendor April 15, 2010 
3. Project officially starts June 15, 2010 
4. Project plan required from the vendor by June 20, 2010 
5. First acquisitions in Autumn 2010 to include at least 75% of project area by December 

31, 2010. Autumn is the best time in the northeast to collect such data, with a longer 
window and drier conditions than Spring collection windows. 

6. First delivery of lidar products by February 1, 2011.  Full delivery of Autumn 2010 data 
by May 1, 2011.  Review of data and comments to vendor by June 1, 2011.  Finalize 
data acceptance by July 1, 2011 for first acquisition. 

7. Second acquisition in Spring 2011 to complete all of project area acquisition.   
8. Delivery of initial second acquisition products by June 1, 2011.  Full delivery by July 1, 

2011.  Review of data and comments to vendor by August 1, 2011.  Finalize data 
acceptance for second acquisition by September 1, 2011. 
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9. Delivery of final report and all data to USGS by September 15, 2011. 
10. Project officially ends September 15, 2011 

 
Overall Qualifications of Applicants 
 
The principal investigators submitting this proposal are the state GIS coordinators for each of 
the states.  As such we are the GIS leaders in our respective states, each of us responsible for: 

• coordination of GIS projects between federal, state, and local entities 
• management of large geospatial data acquisitions including landcover data, 

orthoimagery, addressing, transportation data, hydrographic data, assessors parcel 
data, and lidar 

• management of a geospatial data clearinghouse and staff, or coordination with a state 
organization providing this service 

 
Specific project experience includes: 

• Maine Landcover and Imperviousness Dataset 2004 - an extension of the USGS 
National Landcover Dataset 2001, coordinated with USGS, NOAA, and state entities, 
contracted project to Sanborn, $320,000. 

• Maine orthophoto project 2003-2004 - led a group of stakeholders to develop 
specifications for a joint USGS/Maine project collecting 1-foot and 2-foot orthos over 
much of Maine. 

• RI Statewide orthophoto acquisition projects 1997, 2003-2004 – RIGIS worked with 
RIDOT to make these data publicly available  

• RI Statewide land use and land cover mapping 1988, 1995, 2003-2004 – RIGIS and 
RIDOA administered the contract with University of Massachusetts to photointerpret, 
classify, and digitize.  RIGIS provides data distribution through its clearinghouse. 

• MassGIS has twice acquired lidar data, once for the Boston Metro area in 2002 and 
again in 2004 as part of an orthoimagery and LiDAR pilot project in an area adjacent to 
the City of Brockton, south of Boston.  The posting densities of between 0.75 m to 1.5 m 
and the vertical accuracy (15cm) specifications for these projects meet or exceed those 
proposed for this current project.   

• New York Statewide Digital Orthoimagery Program – 2001-ongoing – project 
management for coverage of a part of the state each year, partnering with Federal, 
State, and Local agencies with expenditures totaling over $21 million to date 

• New York LIDAR projects – 2008 and 2009 – over 4000 square miles of 1 to 1.4 meter 
spacing lidar collection and review in partnership with NYS DEC and NYC, $1,000,000 

• New Hampshire impervious surface mapping - Estimates of impervious surface acreage 
in 2005 were generated and compared to prior estimates for 1990 and 2000 for a 48-
town region in coastal New Hampshire. 

• New Hampshire floodplain mapping - GRANIT staff is involved in a range of activities 
including maintenance of a digital base map inventory, assessment of community 
mapping needs. 

• MassGIS staff have extensive experience in the past nine years with developing 
specifications for and conducting competitive procurements of statewide spatial data.  
Besides the above Lidar projects, these include statewide color orthoimagery in 2001 
and again in 2005 and statewide land use/cover in 2007/2008. 

 
Facilities available to applicants: 
Maine Office of GIS             New Hampshire GRANIT           MassGIS               RIGIS 
Connecticut Office of CIO       New York Office CSCIC 
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Part G:  Principal Investigators CVs 
 
Christian Jacqz 
 
MassGIS                                                                                   (617) 626-1056 
251 Causeway Street, Suite 500                                                        christian.jacqz@state.ma.us  
Boston, MA 02114 
  
Professional Experience 
1992-Present: Director – MassGIS, Responsibilities include managing a staff of 12 with an 
annual budget of $4 million; oversight of data development and application projects; strategic 
planning for long-term system growth; technical support and training for GIS users throughout 
the state; coordination and partnership with outside agencies at Federal, state, regional and 
local levels of government; software and hardware evaluation and procurement; development 
and promulgation of GIS standards.    
  
Additional Experience 
1989-1992 Project Manager, Applications Development Specialist, MassGIS. 
 
1976-1987: Owner/Founder Christian Jacqz Builders, Watertown, MA 
 
1973-1976:  Director of Retrofit, Home Energy Centers, Newton, MA. 
  
Major projects:  
 Creation of software and infrastructure to provide widespread access to GIS in the state 
 Completion of statewide orthophoto layer, land use and numerous other mapping layers 
 Design and technical management of build-out analysis for all Mass. cities and towns  
 Creation of protected open space inventory & support of major land acquisition efforts  
 Creation of database/internet application for statewide biodiversity surveys  
 Creation/dissemination of watershed management tools  
 Support of wind siting, ocean planning, land conservation, broadband  
 Implementation of Web Mapping Services and support of e-government initiative 
 
MassGIS was recently named one of the top 50 GIS sites worldwide.  It received a “Best of 
Breed” award from the Center for Digital Government (2002) and played a key part in EOEA’s 
Community Preservation Initiative, which received EPA’s Smart Growth Achievement Award in 
2002.   It was awarded long-term funding by the Information Technology Division to be the lead 
agency on GIS in the Commonwealth.  
 
Professional Societies/Affiliations/Committees 
NSGIC 
 
Education 
MS Water Resources/Civil Engineering, Tufts University 
BA, Yale University 
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Fay Rubin  
 
Complex Systems Research Center                                                                      (603) 862-1792 
Institute for the Study of Earth, Oceans, and Space                                         fay.rubin@unh.edu  
University of New Hampshire, Durham, NH 03824 
  
Professional Experience 
1985-Present: Geographic Information Systems Project Director – NH GRANIT System, 
 Complex Systems Research Center. Responsible for the design, development, and 
 maintenance of a geographic information system (GIS) to support planning and resource 
 management applications for the State of New Hampshire.  Co-founded UNH Geospatial 
 Technologies Training and Resource Center. Established first University-led Cooperating 
 Technical Partnership (CTP) with Federal Emergency Management Agency (FEMA). 
  
Additional Experience 
1988-Present: Geographic Information Systems Consultant  
 
1998-2001: Adjunct Faculty, University of New Hampshire, Dept. of Geography 
  
Current/Recent Projects  
Development of the New Hampshire GRANIT (Geographically Referenced Analysis and 
 Information Transfer) System. Source of funding: Consortium of NH state agencies.  
Integrating Geospatial and Web-Based Technologies to Improve Land Use Planning in Coastal 
 New Hampshire. Source of funding: Cooperative Institute for Coastal and Estuarine 
 Environmental Technology (CICEET).  
Statewide Floodplain Map Modernization Management Support (MMMS) Coordination. Source 
 of funding: FEMA.  
Development of Digital Flood Insurance Rate Maps (DFIRMs) for Hillsborough and Merrimack 
 Counties, NH. Source of funding: FEMA.  
Coordination of Statewide Land Use Data Development Initiative. Source of funding: NH 
 DOT/Community Technical Assistance Program.  
Construction of National Hydrography Database for New Hampshire. Source of funding: US 
 Geological Survey, NH Department of Environmental Services. 
 
Relevant Publications 
State of New Hampshire Flood Map Modernization Business Plan, 2008  
State of New Hampshire Strategic Plan for GIS, 2007  
State of New Hampshire Business Plan: For a Geospatial Information Officer, 2007  
 
Professional Societies/Affiliations/Committees 
Board Member, ASPRS, NE Chapter, 2009 – present  
Advisory Board, NH View, 2007-present  
Steering Committee, NH GIS Conservation Collaborative  
Co-Founder and Member, NH GIS Advisory Committee  
Member and past Board of Directors, URISA, New England Region  
GIS Program Advisory Committee, White Mountain Community College, 2008 – present  
Public Health Improvement Action Plan, NH Dept. of Health & Human Services, 2008 - present  
 
Education 
MA and BA, Economics, University of New Hampshire 
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Tim Ruhren 
 
New York State CSCIC                                                                                           (518) 474-5212  
30 South Pearl Street                                                                        tim.ruhren@cscic.state.ny.us 
Albany, New York 12207 
 
Professional Experience 
2001-Present: Mapping Technologist 4 - NYS CSCIC. Managed statewide orthoimagery 
program with deliverables valued at over $21-million over nine years. Developed partnerships 
accounting for over $7-million of funding. Added LIDAR collection to program, accounting for $1-
million in deliverables in first two years. Distributed orthoimagery and other data to numerous 
Federal, State, and County agencies. Managed GIS data processing staff and emergency 
response GIS team. 
 
Additional Experience 
1998-2001:  Mapping Technologist 3, NYS Department of Transportation Albany, NY. Managed 
Quality Assurance Unit for terrain and planimetric mapping data in Photogrammetry Section Led 
application development for agency-wide GIS unit. 
 
1993-1998: Mapping Technologist 1, NYS Department of Transportation Albany, NY.  Led 
training and quality control in aerotriangulation unit. Performed analytical research on various 
possible error sources. 
 
Education 
MS, Civil and Environmental Engineering, University of Wisconsin-Madison Madison, WI 
Focus on Photogrammetry, Remote Sensing, and GIS 
 
BS, Mechanical Engineering, Rutgers University New Brunswick, NJ 
Graduated with Highest Honors 
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Michael Smith 
 
Maine Office of GIS                                                                                                 (207) 215-5530 
State House Station 145                                                                       michael.smith@maine.gov 
26 Edison Drive 
Augusta, ME 04333-0145 
 
Professional Experience 
2008-present:  State GIS Manager - Maine Office of GIS.  Managed GIS operations for state 
government in Maine, including a staff of 10 and budget of $1.5M.  Developed enterprise GIS 
technologies for use by state agencies and the public.  Oversaw development of GIS 
applications and databases.  Coordinated GIS activities among municipal, private, state, and 
federal entities.  Helped develop state strategic plan. 
 
Additional Experience 
1998-2008:  GIS Senior Database Analyst - Maine DEP.  Managed data and databases for GIS 
operations in DEP and interacting with enterprise efforts for GIS in Maine.  Oversaw collection 
of statewide landcover/imperviousness data, and satellite imagery. 
 
1996-1998:  GIS Specialist - US Fish and Wildlife Service.  Developed data and GIS 
applications to support protection of endangered species and habitats. 
 
1992-1996:  GIS Specialist - University of Washington.  Developed data and GIS applications to 
support the Washington Gap Analysis Project. 
 
Current/Recent Projects 
Lidar for the Northeast - this project 
National Hydrography Dataset - MEGIS is the state steward for NHD 
E911/DOT roads conflation - merging to a single roads database 
Strategic planning for Maine 
 
Relevant Publications 
Smith, M.  2009.  The New England Lidar Initiative. Northeast ArcInfo User's Group Meeting.  
Smith, M, M. Palmer, and A. Brenner. 2006.  Landcover Development. EIJ 3 v5:16-19. 
Smith, M. July 2005.  The evolution of federated GIS in Maine. ESRI User's Conference. 
 
 
Professional Societies/Affiliations/Committees 
Maine GIS Stakeholders Committee Chair 
Maine GeoLibrary Board 
National States Geographic Information Council 
 
Education 
MS, Wildlife Sciences, University of Washington. 
 
BS, Wildlife Ecology, Texas A&M University 
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Michael Varney 
 
CT Dept. of IT                                                                                                         (860) 622-2462 
101 East River Drive                                                                                  michael.varney@ct.gov 
East Hartford, CT 06108 
 
Michael Varney is the director of IT Security with the Connecticut Department of Information 
Technology. 
 
DOIT was created in 1997 to make the State of Connecticut a leader in the effective use of 
technology to improve government operations and provide better services to taxpayers. The 
Department of Information Technology is working to put technology to its highest and best use 
throughout state government to improve the administration of state programs and services. 
 
The mission of the Department of Information Technology is to provide quality information 
technology (IT) services and solutions to customers, effectively aligning business and 
technology objectives through collaboration, in order to provide the most cost-effective solutions 
that facilitate and improve the conduct of business for our state residents, businesses, visitors 
and government entities. 
 
DOIT consists of divisions that including the Office of the Chief Information Officer; 
Administration, Business Development Divisions I, II and III; Security, and Operations, Network 
and Distributed Systems. 
 
Mr. Varney is also delegated by CIO Diane Wallace the duties of state GIS Coordinator, which 
include representing Connecticut in regional GIS initiatives such as this lidar project.



Lidar for the Northeast USGS ARRA Funding opportunity 10HQPA0014 

  Page 23 of 109 

Shane White 
 
RIGIS                                                                                                                      (401) 222-6483 
1 Capitol Hill                                                                                                       swhite@doa.ri.gov 
Providence, RI 02908-5872 
 
Professional Experience 
April 2009-present:  Supervising GIS Specialist (RIGIS Coordinator) 
 
Additional Experience 
2003-2009: GIS Project Manager, City of Worcester 
 
2007: Part-time Professor, Clark University 
 
1997-2003:  Senior GIS Project Manager, Fuss & O'Neill 
 
1997: GIS Project Manager, Woodard & Curran 
 
1987-1997: GIS Consulting Manager, ESRI 
 
1986-1987: GIS Technician, Vermont GIS 
 
Education 
BA, Geography, University of Vermont 
 
Qualifications 

• Career professional with more than 22 years of GIS experience; GISP certification 
package under review 

• Strong working relationships with industry experts throughout New England; NEARC 
member since 1992 

• Coordination experience with federal, state, regional and local government, higher 
education, non-profits, and private sector 

• URISA member; At-large board member of Northeast Chapter (NEURISA) 
• Specialization in sustainable GIS database development through business process 

documentation and enhancement 
 
Skills 

• Technical writing (competitive consulting proposals, technical contracts, grant proposals, 
software user manuals) 

• Presentations (ESRI international user conference, numerous NEARC conferences, 
national Brownfields conference) 

• ESRI software (ArcGIS Server, ArcSDE, ArcIMS, ArcGIS ArcInfo, Spatial Analyst, 3D 
Analyst, Network Analyst, ArcPAD) 

• 3rd Party Software (RouteSmart, CrimeView, GPV); Other (Microsoft Office Suite, SQL 
Server, Pictometry, Crystal Reports) 

• Strong and proven prioritization, time management, communication, team building, 
mentoring, and problem solving skills
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Part H: Support Letters 
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